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[57] ABSTRACT 

A source communication unit (101) transmits a voice mes- 
sage to a target communication unit (103) via a first wireless 
communication resource, In a first embodiment, the target 
communication unit transmits a caller data request regarding 
the source communication unit to a central controller (106) 
via a second wireless communication rcsoiure. The central 
controller determines and interleaves the caller data, via a 
third wireless communication resource, with the voice mes- 
sage or with a subsequent voice message. In a second 
embodiment, the caller data request is sent dkectly to the 
source communication unit. The source communication unit 
includes the caller data with a subsequent voice message 
transmission to the target communication unit. 

21 Claims, 3 Drawing Sheets 
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METHOD FOR PROVIDING CALLER DATA 
IN A TIME DIVISION MULTIPLEXED 
WIRELESS COMMUNICATION SYSTEM 



FIELD OF THE INVENTICN 

The present invention relates to time division multiplexed 
(TDM) wireless communication systems and, in particular, 
to a method for providing caller data therein. 
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BACKGROUND OF THE INVENTION 

TDM wireless communication systems are know to com- 
prise a central controller that allocates a plurality of wireless ^5 
communication resources, via base stations operably con- 
nected to the central controller, among a plurality of com- 
munication units. In such systems, the communication units 
(i.e., hand-held portable or in-car mobile radios) are 
assigned wireless communication resources in the form of a 20 
radio frequency (RF) carrier divided with respect to time 
into multiple timeslots. When transmitting a message, it is 
known in such systems to prefix information regarding the 
transmitting communication unit to the message. For 
instance, the push-to-talk identification (PTT ID) or alias ^5 
name, as are known in the art, are often added to the 
beginning of a message. In this manner, the transmitting 
communication unit can provide information about itself, 
hereinafter referred to as caller data, to the receiving com- 
municadon unit. 30 

Two shortcomings currently exist with this method of 
transferring caller data. First, the receiving comraunicadon 
units has no ability to indicate if the caller data is even 
desired. That is, the receiving communication unit may not 
want to receive the caller data for every call it receives. This 
could be the case when two communication units are con- 
tinuously transmitting and receiving with each other, dierc is 
no need to constantly identify the transmitting communica- 
tion unit. 

Second, even if the caller data is desired by the receiving ^ 
communication unit, it has no control over what kind of 
caller data it receives. That is, the caller data sent by a 
transmitting communication unit (e.g., PTT IDs and/or alias 
names) is typically fixed; no other type of caller data can be 
sent. It would be useful to allow a user of a receiving 
communication unit to select the type of caller data received, 
such as current location, current heading, and current speed 
information of the transmitting communication unit. There- 
fore, a need exists for a method that overcomes the short- 
comings of prior art methods of providing caller data, and 
allows caller data to be selectively provided on an as-needed 
basis. 
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FIG. 1 shows a TDM wireless commimication system in 
which the present invention may be used or applied. 

FIG. 2 is a flowchart of a first embodiment of a method 
in accordance with the present invention. 

FIG. 3 illustrates an example in accordance with the first 
embodiment of the present invention. 

is a fiowchait of a second embodiment of a method 
in accordance with the present invention. gg 

FIG. 5 illustrates an example in accordance with the 
second embodiment of the present invention. 



DESCRIPTION OF A PREFERRED 
EMBODIMENT 

Generally, the present invention provides a method for the 
selective provision of caller data within a TDM wireless 
communication system, A source conununication unit trans- 
mits a voice message to a target communication unit over a 
first wireless conununication resource. In a first embodiment 
of the present invention, the target communication unit 
transmits, during transmission of the voice message, a caller 
data request regarding the source communication unit to a 
central controller via a second wireless communication 
resource. Responsive to the caller data request, the central 
controller determines the caller data and interleaves it, via a 
third wireless communication resource, with the voice mes- 
sage or with a subsequent voice message. 

In a second embodiment of the present invention, the 
caller data request is sent directly to the source communi- 
cation unit. The source conmiunication unit includes the 
caller data with a subsequent voice message transmission to 
the target communication unit Both embodiraents of the 
present invention allow caller data to be selectively 
requested and provided on an as-needed basis. 

The present invention can be more fully described with 
reference to FIGS. 1-5. FIG. 1 illustrates a TDM wireless 
communication system (100) that includes a plurality of 
communication units (101,103) and a plurality of base 
stations (105), The communication units (101,103), which 
can be iDE^''^ portable radios by Motorola, Inc., provide 
voice signals in the form of compressed digital audio. The 
communication units (101,103) further comprise a display 
(102, 104), e.g., a liquid crystal display, that allows caller 
data and/or a set of messages to be displayed. 

The base stations (105), which can be iDEN^ base 
stations by Motorola, Inc., transceivc RF carriers (107-108) 
that are allocated among the communication units (101,103) 
by a central controller (106). The central controller (lOd), 
which can be a iDEN^ Dispatch Application Contmller 
(DAP) by Motorola, Inc.. provides the allocation control of 
wireless communication resources (109) in response to 
requests firom the communication units (101,103). 

In a preferred embodiment, the wireless conmiunication 
resources (109-110) comprise timeslots on the RF carriers 
(107-108). The wireless communication resources 
(109-110) are separated into six inbound wireless commu- 
nication resources (Ij-lfl) and six outboimd wireless com- 
niunication resources (Oj-Og), The number of timeslots 
(i.e., wireless communication resources)is a design choice; 
others numbers are possible. The inbound wireless corrmiu- 
nication resources (li-l^) arc used for communications 
from the communication units (101403) to the base stations 

(105) and central controller (106). The outbound wireless 
communication resources (Oj-Og) are used for communi- 
cations from the base stations (105) and central controller 

(106) to the communication units (101,103). The wireless 
communication resources (109-110) are generally used to 
communicate control information, such as call requests and 
call assignments as well as message information, such as 
compressed digital voice or data. It is also possible to 
combine both control information and rriessage information 
into a single timeslot by allocating the proper number of bits 
for each, as is well known in the art. 

FIG. 2 illustrates a method in accordance with a first 
embodiment of the present invention for the provision of 
caller data. At step 201, a source communication unit (101) 
transmits a voice message to a target communication unit 
(103), the voice message including an identification of the 
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source communication unit (101). As is well known in the 
art of TDM systems, the transmitted portions of the voice 
message may be received and retransmitted by the base 
stations (105) (i.e., repeater operation using timeslots and 
©2, for example), or the transmitted portions of the voice 
message may be received directly by the target communi- 
cation unit (103) (i.e., talkaround operation, using only 
timeslot Ij, for example). 

At step 202, a user of the target communication unit (103) 
decides if caller data is required. If caller data is not 
required, the call proceeds, and additional wireless commu- 
nication resources that may have been used to provide this 
caller data are now free to support other conmiunications. 

If caller data is required, a caller data request is transmit- 
ted to the central controller (106) at step 203. As the inbound 
and outbound wireless conununication resources (109,110) 
arc time-division multiplexed throughout the system (100). 
transmission of the caller data request can occur during 
transmission of the voice message. Transmission of the 
caller data request can be initiated using controls, as known 
in the art, of the target communication unit (103). The caller 
data request includes the identification of the source com- 
munication unit (101), transmitted with the voice message, 
as well as an identification of the target communication unit 
(103). Furthermore, tiie caller data request can include ^ 
identifications of specific types of caller data to be provided, 
as discussed below. 

At step 204, the central controller (106) determines the 
caller data of the first communications imit in response to 
receiving the caller data request To this end, the central 
controller contains a database in memory (not shown) con- 
taining the available types of caller data. For instance, using 
techniques known in the art, tiie central controller (106) can 
gatiier and store caller data relating to the geographic 
location, heading, speed, or status of any of the plurality of 
communication units (101,103). 

Once the requested caller data has been determined, the 
central controller (106) interleaves die caller data, at step 
205, with the voice message and/or a subsequent voice 
message from the source communication unit (101) to the 
target communication unit (103). Interleaving of the caller 
data with the voice message is achieved using different 
timeslots on the same RF carrier (107,108), as discussed in 
further detail below. In the event that the voice message is 
terminated before the caller data can be interleaved, a 
subsequent voice message from the source comraimication 
unit (101) to the target communication unit (103) can be 
used for the same purpose. Regardless of when the caller 
data is conveyed, the identification of the target conmiuni- 
cation unit (103) is included so dial the caller data can be 
recognized and received by the target conununication unit 
(103) and ignored by other communication units within the 
system (100). 

At step 206, the target communication unit (103) receives 
the interleaved caller data and displays a set of messages 
based on the caller data via the display (104). For instance, 
if the caller data includes the geographic location of the 
source communication unit (101), die set of messages can 
include a street address, longimdinal/latitudinal coordinates, 
or directions to the source communication unit (101). Addi- 
tionally, messages based on statiis caller data could include 
indications of remaining battery life, service capabilities, or 
warranty information for the soiu-ce commurucation unit 
(101). Using this method, caller data is selectively provided 
to the target communication unit (103) by the central con- 
troller (106). 
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FIG. 3 shows an example of caller data being provided in 
accordance witii the first embodiment of the present inven- 
tion illustrated in FIG. 2. In particular, a voice message (Ml) 
is shown being transmitted from a source conmiunication 
unit to a target conmiunication unit (i.e., talkaround opera- 
tion) using a first wireless communications resource (301). 
Although only four wireless conmiuiucation resources are 
shown for both the inbound and outbound paths in this 
example, it is understood that a greater or lesser numbo- of 
wireless commimication resources could be provided. As 
shown, a user of the target communication unit transmits a 
caller data request (R) to a central controller using a second 
wireless communications resource (302). For the purposes 
of this exaniplc, it is assumed that the voice message (Ml) 
is terminated before the caller data is provided to the source 
communication unit. 

Thus, during a subsequent voice message (M2) firom the 
source communication unit to the target communication 
unit, again using the first wireless conamunications resource 
(301), the central controller interleaves the caller data (D) 
using a third wireless communications resource (304). This 
is achieved by the central controller detecting the subsequent 
message (M2) and allocating the third wireless communi- 
cation resource (304) to transmit tiie as-yet unsent caller 
data. 

By including an identification of die target communica- 
tion unit with die caller data, e.g.. in a subfield of die 
timeslots used, the target communication imit recognizes 
and receives the caller data (D). whereas other communi- 
cation units may ignore the caller data (D). Similar examples 
in which the caller data is interleaved with the in-progress 
voice message and/or during repeater operation can also be 
shown. 

FIG. 4 illustrates a method in accordance with a second 
embodiment of the present invention for the provision of 
caller data. Steps 401 and 402 are substantially identical to 
steps 201 and 202, respectively, described above. However, 
if caller data is required, a caller data request is transmitted 
to the source communication unit (101) at step 403. As in the 
first embodiment, the caller data request includes the iden- 
tification of die source communication unit (101) and the 
identification of the target communication unit (103), as well 
as identifications of specific types of caller data to be 
provided. 

At step 404, the source communication unit (101) deter- 
mines the caller data in response to receiving the caller data 
request For example, when the source conmaunication unit 
(101) is equipped with a location determination device, such 
as a global positioning satellite (GPS) receiver, the source 
communication unit can determine its geographic location, 
which location can be provided as caller data if requested. 
Similarly, status information relating to the source commu- 
nication unit (101), eitiier stored in memory (not shown) or 
entered via a data entry device (not shown), may also be 
provided as caller data. 

Once the requested caller data has been determined, die 
source communication unit (101) interleaves the caller data, 
at step 405, vntti a subsequent voice message to the target 
communication unit (103). As in die first embodiment, die 
identification of the target communication urut (103) is 
included so that the caller data can be recognized and 
received by die target conamunication unit (103) and ignored 
by otiier communication units within the system (100). In 
order to interleave the caller data with the subsequent voice 
message, the present invention anticipates that the first 
communication imit (101) can request a sufficient number of 
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wireless communication resources (110) from the central 
controller (106). 

At step 406, the target conmiunication unit (103) receives 
the interleaved caller data from the source communication 
unit (101) and displays a set of messages based on the caller ^ 
data via the display (104). As in the first embodiment, the 
messages displayed are dependent upon the caller data 
transmitted. Using this method, caller data is selectively 
provided to the target communication unit (103) by the 
source communication unit (101). 10 

FIG. 5 shows an example of caller data being provided in 
accordance with the second embodiment of the present 
invention illustrated in FIG. 4, In particular, a voice message 
(Ml) is shown being transmitted from a source communi- 
cation unit to a target communication unit (i.e., talkaround 
operation) using a first wireless communications resource 
(501), As before, it is understood that a greater or lesser 
numbK- of wireless communication resources could be pro- 
vided than those shown in FIG, 5. A user of the target 
conmiunication unit transmits a caller data request (R) to the ^ 
source conmiunication unit using a second wireless com- 
munications resource (502). 

Thus, during a subsequent voice message (M2) frond the 
source conmnmication unit to the target communication ^ 
unit, again using the first wireless communications resource 
(501), the source communication unit interleaves the caller 
data (D) using a third wireless communications resource 
(504). By including an identification of the target conmiu- 
nication unit with the caller data, e.g., in a subfield of the 
timeslots used, the target communication imil recognizes 
and receives the caller data (D), whereas other communi- 
cation units may ignore the caller data (D). Similar examples 
during repeater operation can also be shown. 

The present invention provides a method for the provision 35 
caller data within a TDM wireless communication system. 
With such a method, the inabihty to selectively request 
specific types of caller data regarding a transmitting com- 
munication unit are substantially eliminated. The present 
invention uses the duplex communication attributes of a 40 
TDM wireless communication system to allow a receiving 
communication unit to transmit a request for particular types 
of caller data. Based on such a request, either a central 
controller or the transmitting communication unit can deter- 
mine and convey the requested caller data during ongoing or 45 
subsequent voice messages. 

We claim: 

1. In a TDM wireless communication system that includes 
a plurality of communication units, a plurality of wireless 
communication resources, and a central controller that alio- 50 
cates the plurality of wireless communication resources 
among the plurality of communication units, a method for 
providing caller data, the method comprising the steps of: 

at the central controller: 

a) during transmission of a voice message from a 55 
source communication unit of the plurality of com- 
munication units to a target conmiunication unit of 
the pliurality of conmiunication tmits, receiving, via 

a wireless communication resource of the plurality of 
wireless conmiunication resources, a caller data 60 
request regarding the source communication unit 
from the target communication unit; 

b) determining caller data of the source commum'cation 
imit responsive to the caller data request; and 

c) interleaving, via a further wireless commimication 65 
resource of the plurality of wireless communication 
resources, the caller data with the voice message. 
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2. The method of claim 1, wherein step (b) further 
comprises determining caller data, wherein the caller data 
includes information regarding a geographic location for the 
source conmiunication unit 

3. The method of claim 2, further comprising the steps of: 
at the target conmiunication unit: 

d) receiving the caller data; and 

e) displaying a set of messages based on the caller data. 

4. The method of claim 3, wherein step (e) further 
comprises the step of displaying, as part of the set of 
messages, a message indicating directions to the geographic 
location of the source communication unit. 

5. Hie method of claim 3, wherein step (e) further 
comprises the step of displaying, as part of the set of 
messages, a message indicating status of the source com- 
munication unit 

6. The method of claim 1, further comprising the step of: 
at the central controller: 

e) interleaving, via the further wireless communication 
resource, the caller data with a subsequent voice 
message from the source commimication unit to the 
target communication unit. 

7. In a TDM wireless communication system that includes 
a plurality of communication units, a plurality of wireless 
communication resources, and a central controller that allo- 
cates the plurality of wireless communication resources 
among the plurality of communication units, a method for 
providing caller data, the method comprising the steps of: 

at a source communication unit of the plurality of com- 
munication units: 

a) during transmission of a voice message from the 
source commimication unit to a target communica- 
tion imit of the plurality of communication units, 
receiving, via a wireless communication resource of 
the plurality of wireless communication resoiujces, a 
caller data request regarding the source communica- 
tion unit from the target communication unit; 

b) determining caller data of the source communication 
unit responsive to the caller data request; and 

c) interleaving, via a further wireless communication 
resource of the plurality of wireless communication 
resoiuces, the caller data with subsequent voice 
message from the source communication unit to the 
target communication unit 

8. The method of claim 7, wherein step (b) further 
comprises determining caller data, wherein the caller data 
includes information regarding a geographic location for the 
source communication unit. 

9. The method of claim 8, further comprising the steps of: 
at the target conmiunication unit* 

d) receiving the caller data; and 

e) displaying a set of messages based on the caller data. 

10. The method of claim 9, wherein step (e) further 
comprises the step of displaying, as part of the set of 
messages, a message indicating directions to the geographic 
location of the source communication unit 

11. The method of claim 9, wherein step (e) further 
comprises the step of displaying, as part of the set of 
messages, a message indicating status of the source com- 
munication unit. 

12. In a TDM wireless communication system that 
includes a plurality of communication units, a plurality of 
wireless communication resources, and a central controller 
that allocates the plurality of wireless communication 
resources among the plurality of communication imits, a 
method for displaying caller data, the method comprising 
the steps of: 
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at a target communication unit of the plurality of com- 
munication units: 

a) transmitting, via a wireless communication resource 
of the plurality of wireless communication resources, 

a caller data request regarding a source communica- 5 
lion unit of the plurality of communication units, 
wherein the source communication unit is transmit- 
ting a voice message to the target communication 
unit; 

b) receiving, via another wireless communication lo 
resource of the plurality of wireless communication 
resources, the caller data responsive to the caller data 
request; and 

c) displaying a set of messages based on the caller data, 

13. The method of claim 12, wherein step (a) further 15 
comprises the step of transmitting the caller data request to 
the central controller. 

14. The method of claim 13, wherein step (b) further 
comprises the step of receiving the caller data, wherein the 
central controller interleaves the caller data with the voice 20 
message. 

15. The method of claim 13, wherein step (b) further 
comprises the step of receiving the caller data, wherein the 
central controller interleaves the caller data with a subse- 
quent voice message from the source communication unit to 25 
the target communication unit 

16. The method of claim 12, wherein step (a) further 
comprises the step of transmitting the caller data request to 
the source communication unit. 

17. The method of claim 13, wherein step (b) further 30 
comprises the step of receiving the caller data responsive to 
the caller data request, wherein the source communication 
unit interleaves the caller data with a subsequent voice 
message from the source communication unit to the target 
communication unit 35 

18. In a TDM wireless communication system that 
includes a plurality of communication units, a plurality of 
wireless communication resources, and a central controller 
that allocates the plurality of wireless communication 



,605 

8 

resources among the plurality of comnmnication units, a 
method for providing caller data, the method comprising the 
steps of: 

a) communicating, by a source conmiunication unit of the 
plurality of communication units, a voice message to a 
target communication unit of die plurality of conamu- 
nication units via a first wireless communication 
resource of the plurality of wireless communication 
resources; 

b) during transmission of the voice message, transmitting, 
by the target communication unit to the central con- 
troller via a second wireless communication resotirce of 
the plurality of wireless conmiunication resources, a 
caller data request regarding the source communication 
unit; 

c) determining, by the central controller, the caller data of 
the source communication unit responsive to the caller 
data request; and 

d) interleaving, by the central controller via a third 
wireless communication resource of the plurality of 
wireless communication resources, the caller data with 
the voice message. 

19. The method of claim 18, wherein step (a) further 
comprises the step of communicadng via the first wireless 
communication resource, wherein the first wireless commu- 
nication resource comprises a first time slot on a first radio 
frequency carrier. 

20. The method of claim 19, wherein step (b) further 
comprises the step of transmitting via the second wireless 
communication resource, wherein the second wireless com- 
munication resource comprises a first time slot on a second 
radio frequency carrier. 

21. The method of claim 20, wherein step (d) further 
comprises the step of interleaving via the third wireless 
communication resource, wherein the third wireless com- 
munication resource comprises a second time slot on the first 
radio frequency carrier. 

***** 
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